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Description 



[0001] This invention relates to surgical stapling ap- 
paratus, and more particularly to a surgical stapler for 
mechanically effecting a plurality of lines of stitching sta- 
ples in body tissue. 

[0002] In some surgical operations it is necessary to 
adjoin two hollow body organs alongside each other, 
generally with their longitudinal axes parallel to each 
other, and to effect a longitudinal cut through the con- 
tacting circumferential walls of the two organs so that 
the two organs constitute a single hollow chamber along 
the length of the cut. Correspondingly, the circumferen- 
tial portions of the two adjoining organs on each lateral 
side of the cut must be sutured by at least one line of 
"stitches" in order to maintain the integrity of the union. 
[0003] Instruments for this purpose can comprise two 
elongated fingers which are respectively insertable into 
each organ from an open end thereof, the two fingers 
thereby having between them the two adjoining walls of 
the organs. Typically, one of the fingers carries a dis- 
posable cartridge housing a plurality of staples arranged 
in at least two lateral rows while the other finger com- 
prises an anvil for curling the staple legs into hook form 
upon their being driven against the anvil. The stapling 
operation is effected by a pusher which travels longitu- 
dinally along the cartridge carrying finger extending into 
one organ, with the pusher acting upon the staples to 
place rows of staples in body tissue. Immediately behind 
the pusher and laterally positioned between the staple 
rows is a knife which severs the facing adjoining walls 
of the two organs to thereby longitudinally open the two 
organs to each other between the rows of staples. 
[0004] One such instrument is disclosed in Bobrov et 
al. (U.S. Patent No. 3,079,606). The instrument dis- 
closed therein comprises an apparatus for simultane- 
ously making a longitudinal incision and applying a row 
of staples on both sides of the incision. A further im- 
provement is disclosed in Green (U.S. Patent No 
3,490,675). 

[0005] A later development disclosed in Green (U.S. 
patent No. 3,499,591) applies a double row of staples 
on each side of the incision. This is accomplished by a 
cartridge assembly wherein a cam member moves with- 
in a guide path between two sets of staggered staple 
carrying grooves. Staple drive members located within 
the grooves each have two staple pusher plates, and 
sloping surfaces disposed within the guide path so as 
to be contacted by the longitudinally moving cam and 
be driven along the groove to effect ejection of two sta- 
ples. 

[0006] These above-mentioned instruments com- 
prise upper and lower frames which must be assembled 
before use, and disassembled after use. Such instru- 
ments have been used successfully in surgical opera- 
tions requiring the placement of gastrointestinal anas- 
tamosis, but they require the surgeon to have direct 
manual access to the operation site. 



[0007] However, in laparoscopic procedures surgery 
is performed through a small incision, and in endoscopic 
procedures surgery is performed through narrow endo- 
scopic tubes inserted through small entrance wounds in 
5 the skin. Until recently there have been no proposals for 
instruments for placing lateral staple lines in laparoscop- 
ic or endoscopic procedures. Nor has there been any 
instrument suitable for placing lateral lines of staples 
and cutting tissue therebetween in laparoscopic or en- 
10 doscopic procedures. 

[0008] A surgical instrument is disclosed in JP-A- 
51 -1 49985 which is a stitching instrument for use in an 
accessory channel of a flexible endoscope. The stitch- 
ing instrument includes a movable bearing plate and 
is structure for holding staples to be formed thereagainst. 
Once the bearing plate is closed on tissue, e.g., a polyp, 
a cutting instrument is moved distally by a pusher to 
stitch and sever the polyp. 

[0009] EP^-369 324, not published until 23 May 
20 1 990, after the filing date of the present specification, 
discloses a surgical apparatus. 
[0010] Because endoscopic procedures are more 
common than laparoscopic procedures, the present in- 
vention shall be discussed in terms of endoscopic pro- 
25 cedures and apparatus. However, use herein of terms 
such as "endoscopic", "endoscopically" and "endoscop- 
ic portion", among others, should not be construed to 
limit the present invention to a stapling and cutting ap- 
paratus for use only in conjunction with an endoscopic 
30 tube. To the contrary, it is believed the present invention 
may find use in any procedure where access is limited 
to a small incision, including but not limited to laparo- 
scopic procedures. Also, as used herein the terms "fas- 
teners" and "staples" shall be treated equivalents Un- 
35 less otherwise stated, the term "cartridge assembly" 
shall include at least the cartridge itself and staples or 
fasteners and, staple drive members disposed therein. 
[0011] The present invention provides surgical sta- 
pling apparatus insertable through a small incision or 
40 narrow tube for driving surgical fasteners into body tis- 
sue and cutting the body tissue between rows of staples. 
[001 2] A surgical stapling apparatus of the present in- 
vention is for placing one or more rows of staples endo- 
scopically. Advantageously, a stapler apparatus con- 
45 structed in accordance with the invention may further 
include a knife for making an incision in body tissue be- 
tween rows of staples. The latter configuration may find 
particular use in adjoining two hollow organs or in re- 
moving an organ, such as the appendix. 
so [0013] Claim 1 defines a surgical stapler in accord- 
ance with the invention. The dependent claims are di- 
rected to optional or preferred features of the invention. 
[0014] In an embodiment of the invention the endo- 
scopic portion is formed as a disposable unit detachable 
55 from a reusable handle portion including the frame, 
[0015] In yet a further embodiment of the invention, 
the entire instrument may be constructed as a single- 
use, disposable unit. 
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[0016] The endoscopic portion of the apparatus is in- 
serted into the body through a small incision or, more 
likely, through an endoscopic tube. With the anvil mem- 
ber in the open position, body tissue is disposed be- 
tween the anvil member and the tissue engaging sur- 
face of the cartridge assembly. The anvil is then closed 
against the cartridge to clamp the body tissue between 
the anvil and cartridge. The instrument is fired so that 
staples ejected from the cartridge penetrate through the 
body tissue and are formed closed against the anvil. 
Where appropriate, a knife forms an incision between 
several rows of staples. After the instrument has been 
fired, the clamping action of the anvil and cartridge as- 
sembly is released and the endoscopic portion of the 
instrument is withdrawn from the body. 
[001 7] The present invention advantageously permits 
a surgeon to perform internal stapling and cutting pro- 
cedures without full access to the stapling site. Surpris- 
ingly, the stapling and cutting instrument in accordance 
with the invention may be inserted through a small inci- 
sion or tube in order to place multiple staple lines and 
make an incision in the stapled tissue between several 
rows of staples. 

[001 8] The ability to perform stapling and cutting pro- 
cedures through a small incision or tube remarkably re- 
duces blood loss, tissue trauma and patient recovery 
time, contributing to improved health care practices. 
[0019] For a better understanding of the invention, 
and to show how the same may be carried into effect, 
reference will now be made, by way of example, to the 
accompanying drawings, in which: 

Fig. 1 illustrates a perspective cutaway view of a 
first embodiment of the invention; 
Fig. 2 illustrates an exploded view of the frame; 
Fig. 3 illustrates an exploded view of the toggle lever 
actuating means; 

Fig. 4 illustrates an exploded view of the interior ac- 
tuating means; 

Fig. 4A illustrates a sectional side view of the collar 

pivot holder, collar pivot support, collar pivot wheel, 

channel pin holder and channel pivot: 

Fig. 5 shows the tubular cover; 

Fig. 5A illustrates the connection between the cover 

and thumbwheel; 

Figs. 6 and 7 show the collar shaft and collar; 
Figs. 8 and 9 illustrate the cam bar channel, cam 
bars, knife and cam bar adapter; 
Figs. 10 and 11 illustrate the housing and anvil; 
Fig. 11 A illustrates a sectional view of the housing 
and collar; 

Fig. 1 2 illustrates an exploded view of the cartridge, 

staple drive member and staples; 

Fig. 1 3 illustrates a side view of the cartridge; 

Fig. 14 illustrates the surface of the cartridge which 

comes in contact with body tissue; 

Figs. 15A and 15B illustrate the clamping action of 

the instrument; 



Fig. 1 6 illustrates a three staple drive member that 
can be used with the embodiment of Figs 1 to 15. 
Fig. 1 7 illustrates a sectional view of the endoscopic 
portion of the instrument in accordance with a first 
5 alternative embodiment of the invention; 

Fig. 1 8 illustrates a side view of the collet in accord- 
ance with the first alternative embodiment of the in- 
vention; 

Fig. 1 9 illustrates is a proximal end view of the collet 
w of Fig. 18; 

Fig. 20 illustrates a sectional side view of the sleeve 
in accordance with the first alternative embodiment 
of the invention; 

Fig. 21 illustrates a top plan view of the clamp tube 
of the first alternative embodiment of the invention; 
Fig. 22 illustrates a top plan view of the clamp tube 
snap of the first alternative embodiment of the in- 
vention; 

Fig. 23 illustrates a side view of the channel adaptor 
of the first alternative embodiment of the invention; 
Fig. 24 illustrates a sectional side view of a handle 
and frame portion in accordance with the first alter- 
native embodiment; 

Fig. 25 A illustrates a sectional view of the frame in 
accordance with the first alternative embodiment; 
Fig. 25B illustrates a distal end view of the frame 
half illustrated in Fig. 25 A; 

Figs. 26A and 26B illustrate side and distal end 
views, respectively, of the inner handle of the first 
alternative embodiment; 

Figs. 27A, 278, 27C, 27D and 27E illustrate bottom 
plan, front side, sectional front side and two partial 
rear side views, respectively, of the frame clamp 
tube; 

Figs. 28A and 28B illustrate top and front views, re- 
spectively, of a frame leaf spring; 
Fig. 29 illustrates a sectional side view of the outer 
tube of the first alternative embodiment; 
Figs. 30A and 30B illustrate side and distal end 
views, respectively, of the outer handle of the first 
alternative embodiment; 

Fig. 31 illustrates a side view of a drive tube in ac- 
cordance with the first alternative embodiment; and 
Figs. 32A and 32B are top plan views of the frame 
clamp tube, drive tube and leaf spring illustrating 
proximal and distal frame clamp tube positions. 

[0020] The embodiment illustrated in Figures 1 -1 5 in- 
cludes a frame and handle portion supporting an endo- 
scopic portion, i.e., an extended tube-like portion having 
a relatively narrow diameter, on the order of about 10 
millimeters, for insertion into a small opening in or tube 
inserted into the body, such as in the abdominal cavity. 
The endoscopic portion defines a longitudinal axis and 
has a length appropriate for reaching the operation site 
in the interior of the body. The apparatus may be used 
in conjunction with endoscopes (devices for visually ex- 
amining the interior of the body, for example, by means 
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of fiber optics). The endoscopic portion of the apparatus 
is inserted through the small opening or wound, manip- 
ulated to the operation site, and the instrument is actu- 
ated. The endoscopic portion has a fastening and cuff- 
ing portion including an elongated housing which carries 
a fastening and cuffing portion to the operation site. The 
fastening and cuffing portion includes jaws defined by a 
staple carrying cartridge (typically located at the distal 
end of the housing), an anvil and further includes a knife. 
Actuating the operating portion must be accomplished 
via intermediate components disposed on or within a 
narrow longitudinally extending tubular structure. The 
bulk of the primary operating components are housed 
on or within a frame, which is located outside the human 
(or animal) body being operated upon. 
[0021] The instrument of the present invention has 
three basic actions or functions. 
[0022] First, the endoscopic portion is introduced into 
the body and positioned with the jaws aligned at the sta- 
pling site to receive the target tissue. This may involve 
rotation of the endoscopic portion relative to the body, 
either by rotating the stapling instrument, as a whole, by 
rotating the endoscopic portion relative to the frame, or 
a combination of both actions. 
[0023] Second, the instrument has a means for secur- 
ing the target body tissue between the cartridge assem- 
bly and the anvil. This is accomplished by a clamping 
action. With the target tissue clamped between the anvil 
and the cartridge assembly, a camming means which 
surrounds the housing and anvil member is employed 
to close the jaws of the apparatus and clamp the tissue 
between the anvil and the tissue contacting surface of 
the cartridge. 

[0024] The third action is that of applying the staples 
to the body tissue. A longitudinally extending channel is 
employed to deliver longitudinal motion to pusher cam 
bars and a tissue cutting knife. The cam bars contact 
pusher elements which drive the staples through the 
body tissue against the fastener forming or forming sur- 
face of the anvil. After the instrument has been fired, the 
clamping action of the jaws is released and the instru- 
ment may be withdrawn from the body. The following 
details will provide an in-depth understanding of the var- 
ious elements, operations and functions of the present 
invention. 

[0025] Fig. 1 shows a cutaway perspective view of the 
instrument of the present invention 100, which generally 
comprises a frame 102 supporting an endoscopic por- 
tion, means for actuating the instrument to clamp body 
tissue, and means for firing the instrument to drive sta- 
ples into the body tissue and form an incision in the tis- 
sue between staple rows. 

[0026] More particularly, referring now to Figs. 1 and 
2, frame 1 02 has two parts: a left portion 1 02L and a 
right portion 1 02R. These portions are optimally fas- 
tened together by means of fastening screws 101, al- 
though rivets, welds or other means of joining the two 
frame parts may also be used. The left portion 1 02L has 



a vertical elongated slot 1 02A to allow access to a thum- 
bwheel 1 23 (See Figs, 1 and 4). Frame 1 02 is elongated 
and has an interior surface defining a distal opening 
1 02B, proximal opening 1 02C, an interior distal cylindri- 
s cal chamber 1 02D, an interior proximal cylindrical cham- 
ber 102E, a circumferential thumbwheel mounting 
groove 102H, an upper guideway 102F, and a lower 
guideway 102G. The frame is of an overall size and 
shape convenient for being held in the hand. 
w [0027] Referring additionally now to Fig. 3, toggle le- 
ver 104 transfers motion to the toggle links discussed 
below and thereby provides a means to activate the 
clamping action of the apparatus in response to manual 
pressure from the surgeon or other operator of the in- 
15 strument. Toggle lever 1 04 is an elongated piece having 
a distal end pivotally mounted in proximity to the distal 
end of the frame by means of lever pivot pin 1 05, which 
is disposed through transversely aligned aperture 1 04B 
in the distal end of the toggle lever 1 04. Toggle lever 1 04 
20 further has a proximal end pivotally connected to toggle 
link 107 by means of toggle link pin 106 which is dis- 
posed through aperture 104A in the toggle lever. In re- 
sponse to pressure, the toggle lever 1 04 rotates around 
the axis defined by toggle lever pin 1 05, and transfers 
25 movement to the toggle links. 

[0028] Toggle link 107 is an elongated member having 
a rounded first end with fork member 107A, which de- 
fines a longitudinal slot 1 07C, a transversely aligned ap- 
erture 1 07B for receiving toggle link pin 1 08, and a back- 
so stop surface 107D. The rounded second end of toggle 
link 107 has a transversely aligned aperture 107E for 
receiving toggle link pin 106. Toggle link 107 transfers 
movement from the toggle lever to toggle link 1 09. 
[0029] Toggle link 1 09 is an elongated relatively thin, 
35 flat piece having a rounded first end with transversely 
aligned aperture 109A for receiving pin 110, and a par- 
tially rounded second end having transversely aligned 
aperture 109B for receiving toggle link pin 108, and a 
rotation limiting member 109C. 
40 [0030] The first end of toggle link 109 is mounted in 
slot 1 1 1 A of the collar moving pivot 1 1 1 by means of pin 
110 which is disposed through aperture 109A. The sec- 
ond end of toggle link 109 is pivotally mounted in slot 
107C in the fork member 107A of toggle link 107 by 
45 means of pin 1 08. Rotation limiter 1 09C is a flat angular 
member projecting proximalty from the second end of 
the toggle link 1 09. The rotation limiter is adapted to abut 
the corresponding backstop surface 1 07D in toggle link 
107 such that the joint between toggle links 107 and 109 
50 is prevented from further bending in the distal direction. 
The rotation limiter 1 09C thus acts as a locking feature, 
preventing the toggle lever 104 from being depressed, 
and thereby preventing the clamping function to be ac- 
tuated. When the coupling is bent in the proximal direc- 
55 tion, however, the toggle lever 104 can be fully de- 
pressed so as to actuate the apparatus by moving collar 
moving pivot 111. 

[0031] Collar moving pivot 111 is a substantially rec- 
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tangular shaped piece slidably mounted in the upper 
guideway 102F of the frame 102. Collar moving pivot 
has a longitudinal slot 111 A and a transversely aligned 
aperture 111 B in proximity to the distal end of the collar 
proving pivot. The slot 1 1 1 A is for receiving the first end 
of toggle link 1 09, and the aperture 1 1 1 B is for receiving 
pin 1 1 0 for pivotally mounting said toggle link 1 09. Collar 
moving pivot 1 1 1 has a depending plate 1 11 C, which has 
a relatively wide spacer portion 111 E and transversely 
aligned aperture 111 D for receiving pin 113 (Fig. 4). 
[0032] Depending portion 111 C is mounted in slot 
112Bofthe collar pivot holder 112 (Fig. 4). Pin 113 dis- 
posed through aperture 112C in the collar pivot holder 
and 1 1 1 D in the collar moving pivot, links these two piec- 
es. Collar moving pivot 111 provides a means to convert 
the rotational motion of the toggle links to linear move- 
ment in the longitudinal direction. 
[0033] Referring additionally to Figs. 4 and 4A, collar 
pivot holder 1 1 2 is a substantially cylindrical piece which 
is located below the collar moving pivot 111 , and which 
is slidably mounted in the proximal cylindrical chamber 
102E. Collar pivot holder 112 has a distal end with an 
internally threaded axial hole 112A, and a proximal end 
with a longitudinal slot 112B for receiving depending 
plate 1 11 C of the collar moving pivot, and transverse ap- 
erture 112C adapted to receive pin 11 3 for mounting the 
depending plate 11 1C. 

[0034] Collar pivot holder 112 provides a means to 
transmit longitudinal movement from the collar moving 
pivot to the collar pivot wheel 115, which is connected 
by means of the collar pivot support 1 1 4. 
[0035] Collar pivot support 114 has a longitudinally 
projecting threaded bolt portion 1 1 4A at its proximal end 
for mounting into the hole 1 1 2A of the collar pivot holder 
1 1 2. At its distal end, collar pivot support has a longitu- 
dinally projecting pin 114B with a circumferential notch 
114C for engaging E-ring retainer 116. Pin 114 is dis- 
posed through axial aperture 115A of the collar pivot 
wheel 1 1 5, and the distal end of the pin with notch 1 1 4C 
projects out through the distal end of said aperture 115A 
where E-ring retainer 116 is clipped onto said notch 
thereby maintaining collar pivot wheel 1 1 5 on pin 1 1 4B. 
Collar pivot support 114 not only provides a means for 
connecting collar pivot wheel 1 1 5 and collar pivot holder 
112 so that longitudinal motion may be transferred, but 
also provides an axis (pin 1 14B) around which collar piv- 
ot wheel 115 may freely rotate. 
[0036] Collar pivot wheel 1 1 5 is a substantially cylin- 
drical piece slidably mounted in the proximal cylindrical 
chamber 102E of body 102. Concentric aperture 115A 
extends from the proximal to distal end of said collar piv- 
ot wheel for receiving pin 114B. Collar pivot wheel 115 
further has eccentric hole 115B in its distal end for re- 
ceiving mounting bolt 125A of the collar shaft 125 (Fig. 
6). Collar pivot wheel 1 1 5 is movable both longitudinally 
within proximal cylindrical chamber 102E, and rotation- 
ally around pin 114B. Collar pivot wheel 115 transfers 
longitudinal motion to the collar shaft 125 for the pur- 



pose of clamping the jaws of the apparatus. 
[0037] Channel pin holder 121 is a substantially cylin- 
drical shaped piece slidably mounted in the distal cylin- 
drical chamber 1 02D, and having a hollow axial interior. 

5 At its distal end, channel pin holder has a male snap-in 
plug 1 21 A with contraction slots 1 21 B for mounting into 
the proximal end of channel pivot 1 22. Channel pin hold- 
er 121 is mountable by means of screws 120 onto firing 
support shaft 1 1 9 and provides a means for transferring 

10 longitudinally movement from the firing support shaft 
1 1 9 to the channel pivot for the purpose of firing the sur- 
gical fasteners. Channel pin holder 121 moves only lon- 
gitudinally. The snap-in plug 121 A serves as an axis 
around which the channel pivot 122 may rotate. 

15 [0038] Firing support shaft 119 is an elongated sub- 
stantially rectangular piece slidably mounted in the low- 
er guideway 1 02G. Concave surface portion 1 1 9A at the 
distal end of the firing support shaft 11 9 is for mounting 
the channel pin holder 121 , and has a curvature corre- 

20 sponding to the outside surface of the channel pin holder 
121. Screws 120 are disposed through transverse ap- 
ertures 119C in the firing support shaft 119, and into 
holes in the bottom of channel pin holder 1 21 for mount- 
ing said channel pin holder 121 to the firing support shaft 

25 119. At its proximal end, firing support shaft 119 has a 
longitudinally extending threaded hole 119B for receiv- 
ing threaded screw portion 11 8A of the plunger 118. 
[0039] Firing support shaft transfers longitudinal 
movement from the plunger 11 8 to the channel pin hold- 

30 er 1 21 for firing the fasteners. 

[0040] Plunger 118 is a rod having threaded screw 
mounting portions at both the distal and proximal ends. 
The distal screw portion 118A is for mounting to the 
threaded hole 1 1 98 in the firing support shaft 119., The 

35 proximal screw portion 1 1 8B is for mounting a push but- 
ton 117 by means of central threaded aperture 117A in 
the push button. The plunger rod extends proximally 
outside the proximal opening 102C in the body 102. 
[0041 ] Channel pivot 1 22 is a substantially cylindrical 

40 piece located within the distal cylindrical chamber 1 02D 
of frame 1 02. At its proximal end, channel pivot 122 has 
opening 122C to serve as a receptacle for snap-in por- 
tion 121 A of the collar pin holder 121 upon which the 
channel pivot 122 is rotatably mounted. As can be seen 

45 from Fig. 4A, receptacle portion 122C has a circumfer- 
ential lip 122Eto interlock with the snap-in portion 121A. 
At its distal end channel pivot 122 has a stud 122A for 
mounting the proximal end of cam bar channel 1 29 (Fig. 
8). Mounting screw 128 is disposed through transverse 

50 aperture 1 22D to secure the cam bar channel 1 29. Col- 
lar shaft 125 is disposed through aperture 122B. 
[0042] Channel pivot 122 provides a means for trans- 
ferring longitudinal movement from the channel pin 
holder 122 to the cam bar channel 129 for the purpose 

55 of firing the surgical fasteners. Channel pivot 122 also 
provides a means to rotate the cam bar channel 129 and 
collar shaft 125 around the longitudinal axis of the in- 
strument. 
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mow] Thumbwheel 123 is disk shaped piece muta- 
bly mounted in the circumferential thumbwheel mount- 
ing notch 1 02H. Thumbwheel 1 23 has a dually pend- 
ing cylindrical projection 123B, rectangu ^^23K 
detents 123C transverse to slot 123A, promoting (totally 
from the cylindrical projection 1 23B, and a circumferen- 
tial surface 123D which partially projects through .elon- 
gated notch 102A. Thumbwheel 123 can be rotated by 
manually applying a turning force to the port-on , of he 
circumferential surface 123Dwh K h projects through the 
elongated notch. Upon being rotated thumbwheel 123 
will thereupon turn the cover, cam bar channel, col ar 
shaft around the longitudinal axis of the instrument for 
the purpose of imparting rotation to the endoscopic por- 
tion of the apparatus distal to the frame. 
r00441 Referring additionally now to Figs. 5 and 5A, 
cover 124 is a relatively long tubular piece having a di- 
ameter appropriate for use in endoscopic surgical pro- 
cedures and projecting distally through the distal open- 
ing 102B of the frame in alignment with the longitud nal 
axis of the instrument. At its proximal end, cover 124 
has a flange 124A which has notches 124B to cooper- 
ate* engage detents 123C of the thumbwhee. 123. 
Flange124A is mounted flushagainst cylindrical projec- 
tion 123B of the thumbwheel. Cover 124 is rotatabiy 
mounted as to turn in conjunction with the relation e the 
thumbwheel. Collar shaft 1 25 and cam bar channel 1 £9 
extend longitudinal* through the intenor of the cover 
1 24 Cover 1 24 provides a means for enclosing the col- 
.ar shaft 125 and cam barchannel 1 29 to prevent them 
from contacting extraneous body tissue while the mstru- 
ment is being used. 

[0045] Referring additionally to Figs. 6 and 7, collar 
shaft 125 is a relatively long rod in parallel alignment 
with the longitudinal axis of the instrument and having 
a proximal end with a threaded screw porhon 125Afor 
mounting to the collar pivot wheel 115, as discussed 
above, and a distal end with a screw portion 1KB for 
mounting to the tapped hole 1 26A in collar plug 1 26. Via 
coliar plug 126, collar shaft 125 transmrts longitud nal 
motion to the collar 124 for the purpose of closing the 
jaws of the instruments secure the target body tissue. 
Collar shaft 125 moves longitudinal*, and it may be 
turned around the instrument axis although it does not 
rotate relative to its own axis. 
[00461 Collarplug 126 provides a means for connect- 
ng collar shaft 125 to collar 1 27. Collar plug 1 26 has a 
threaded aperture 126A for mounting screw portion 
125B of the collarshatt 125, and distal radial projections 
1 26 which mount in circumferential slots 1 27A in the col- 

r00471 Collar 127 is a substantially tubular piece lo- 
cated distally to the cover 124 and aligned with the lon- 
gitudinal axis of the instrument. Collar 127 has circum- 
ferential slots 127A in proximity to the prox.mal end of 
the collar 127, and a distal camming edge 127B. as 
seen in Fig. 15A, distal camming edge 127B provides a 
means for closing the jaws of the instrument to secure 



the target body tissue. This is discussed in more detail 

ro0481 Referring additionally now to Fig. 8, cam bar 
channel 129 is an elongated piece having an inverted 
5 Saped cross section and which is s.idably mounted 
in housing 134. At its proximal end, cam bar channel 
129 has a transverse aperture 129D for rece.v.ng fas- 
tening screw 128. The proximal end of the cam bar 
channel 129 is mounted to the rectangular mounting 
,0 stud l22Aofchannelpivot122(Fig.4). At .ts distal end 
cam barchannel 129 has a gripping fork 1298 and slot 
12 9A. Gripping fork 129B and ^ 
means of engaging and holding cam bar adapter J30. 
Longitudinal notches 129C allow the cam bar channel 
15 to move without interference from anvil pivot p.n 35 
(Fiq 11) as discussed below. Cam bar channel 129 
ransmits longitudinal motion from channel pivot 122 to 
thecambars131andknife132forperform l ngthet,ssue 

fastening operation. . n .„,~, 

20 [0049] ReferringtoFigs.8and9,cambaradapter130 
s mounted to the gripping fork 129B of the cam bar 
channel 129 and provides a means for hold.ng h > cam 
bars 131 and knife 132. Cam bars 131 areparallelly and 
,ongitudinally aligned. Their proximal ends a^ mounted 

25 in the longitudinal slots 130A of cam bar adapter 130^ 
Knife 1 32 parallel* and longitudinally aligned with cam 
bars 131, is also mounted to a slot 130A inthe cam bar 
adapter 130. Knife 132 has a cutting edge 132A on its 

distal end. , . 

30 ro050] Referring additionally now to Figs. 10, 11. ana 
11 A housing 134 is an elongated piece whrch .s aligned 
with the longitudinal axis of the instrument. Housing 34 
hasaproximal end mounted to the cylindrical proton 
123B of thumbwheel 123 by means of pin 133 (Fig. &)• 
35 At its distal end, housing 134 has a relatively w.der sec- 
tion 134B for engaging and holding 1 a cartndge assem- 
bly 137. Transverse aperture 134C receives anvil pivot 
pin 1 35. Housing 1 34 also has a longitudinally extending 
center guide rail 134A around which cam barchannel 
40 1 29 is slidably mounted. „,„ h ^h 
[00511 Anvil member 136 is.an elongated piece which 
s pivotal* mounted to the housing 1 34. At its distal end 
anvil member 136 has an anvil plate 136Aw,th atissue 
contacting surface 136E with staple form.ng depres- 
« sL 136D (see Fig. 13). Anvil member 13 ^compnses 
arms 136B and, at the proximal end, a hinge 136C fo 
pivotal mounting to housing 134 by means of anvil pivot 
pin 135 disposed through the hinge 136C and aperture 
134C. Anvil member 136 is rotatable between an open 
so position (see Fig. 1 5A) and a closed position (see F.g^ 
15B) where the anvil forming surface is brought into 
close cooperative alignment with the cartridge assemb* 
137 Anvil plate 136A also has a longitudinal center 
groove 1 36F to permit passage of knife 1 32. Anvil mem- 
55 ber 1 36 provides one of the jaws of the instrument for 
clamping and securing the body tissue to be fastened 
Preferably, anvil 136 is provided with oneormoret.ssue 
stops 140 which engage corresponding depressions, 
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openings or indentations in housing 134 (see Figs. 11, 
15A). Tissue stops 140 help prevent over- insertion of 
tissue into the jaws. 

[0052] Referring additionally now to Figs. 12, 13 and 
14, the cartridge assembly comprises a cartridge 137 
with alignment plate 140, pusher elements or staple 
drivers 139, and surgical fasteners or staples 138. The 
staples 138 and pushers 139 are disposed within 
grooved slots 1 37A such that as the cam bars 131 move 
distally and longitudinally through the cartridge 137, 
pushers 139 are driven up through the grooved slots 
1 37A driving staples 1 38 through the body tissue layers 
201 and 202 which are to be joined, and into anvil plate 
1 36A where the legs of the staples are crimped in staple 
forming depressions 136D. Alignment plate 140 serves 
as a cover to keep the staple drivers aligned within car- 
tridge 137. Preferably, cartridge 137 contains two rows 
of staple pusher elements, with each staple pusher el- 
v - ement acting on three staples. One such staple pusher 
element 1 39 is illustrated in Fig. 1 6. The preferred staple 
drive member there illustrated includes a body portion 
600 having a distal end 602, a proximal end 604 with at 
least one camming surface 606, and three substantially 
rectangular pusher plates 608, 610, 612 aligned in the 
direction of cam motion. Pusher plates 608, 61 0 are lat- 
erally aligned on either side of body portion 600 and 
have an end coterminous with the body portion proximal 
end 604. The middle pusher plate 612 has an end cot- 
erminous with the body portion distal end 602. None of 
the pusher plates extend the full length of the body por- 
tion. Preferably, each pusher plate also includes guide 
rails 614 and a staple cradling notch 616. Guide rails 
614 are received by and slide in corresponding slot por- 
tions of the cartridge. As shown in Fig. 1 6, each staple 
drive member is preferably driven by a double cam bar. 
[0053] Fig. 14 illustrates the surface of the cartridge 
137 which comes in contact with body tissue. Grooved 
slots 137A terminate in openings through which the sta- 
ples 138 are ejected. Groove 137B guides the move- 
ment of knife 132 through the cartridge. 
[0054] As will be appreciated from the layout of slots 
or grooves 137A shown in Fig. 14, the preferred ar- 
rangement including two rows of staple drive members, 
each acting on three staples, results in six rows of sta- 
ples with three overlapping staggered staple rows on 
each side of knife groove 1 37B. Placing three staggered 
overlapping rows of staples on either side of the incision 
obtains improved tissue holding strength and hemosta- 
sis. 

[0055] A first alternative embodiment of the invention 
is illustrated in Figs. 17-31. In the embodiment there 
shown the endoscopic portion 300 of the instrument is 
detachable from the frame and handle portion 301 of the 
instrument (see Figs. 17 and 24). Endoscopic portion 
300 preferably constitutes a disposable unit, the frame 
and handle portion of the instrument being reusable with 
replacement endoscopic portions. 
[0056] Referring now to Fig. 1 7, a sectional side view 



of endoscopic portion 300, the endoscopic portion has 
a housing 324 mounted at the proximal end to a collet 
402. At the distal end of the endoscopic portion, housing 
324 supports a cartridge housing 334 and an anvil 336. 

5 In this embodiment, a clamping tube 327 has a clamping 
portion 327A of substantially the same outer diameter 
as housing 324, a tapered section 3276, and a shaft por- 
tion 327C having a narrow diameter configured and di- 
mensioned to slide axially within housing 324. The prox- 

10 imal end of the narrow diameter shaft section 327C is 
fixedly mounted to a clamp tube snap 404. A cartridge 
337 is mounted to cartridge housing 334 and engages 
cam bars 331 and a knife 332. As shown in Fig. 17, cam 
bars 331 preferably are staggered longitudinally relative 

15 to one another in order to improve the balance of forces 
generated in driving the preferred three staple drive 
members to eject three staggered parallel rows of sta- 
ples on either side of the incision formed by knife 332. 
Similarto the first described embodiment, cam bars 331 

20 and knife 332 engage and are supported by a cam bar 
adapter 330 which, in turn, engages the distal end of a 
cam bar channel 329. The proximal end of cam bar 
channel 329 is fixedly mounted to a channel adaptor 
406. 

25 [0057] As shown in Figure 18, collet 402 is substan- 
tially cylindrical in shape having a cylindrical support 
section 408 at the distal end thereof and a plurality of 
collet fingers 410 extending longitudinally in the proxi- 
mal direction. Each collet finger 410 has an outwardly 
30 projecting midsection portion 412 with an inclined sur- 
face 414 projecting axially inward in the proximal direc- 
tion. Each collet finger also has an outwardly projecting 
proximal flange portion 416 terminating at an inclined 
surface 41 8 extending axially inward in the proximal di- 
ss recti on. 

[0058] Figure 1 9 is a proximal end view of collet 402, 
illustrating six collet fingers 410 configured as sections 
of a cylinder. Collet 402 and, more specifically, collet fin- 
gers 410 are preferably made of plastic and may be 

40 flexed inwardly from their normal, or rest position. Fin- 
gers 410 have memory and return to their rest position 
when the flexing force is released. 
[0059] The inner diameter of cylindrical support sec- 
tion 408 is configured to accept the proximal end of 

45 housing 324. The proximal end of housing 324 is fixed 
to cylindrical support section 408 by any appropriate 
means, including but not limited to friction fit and/or en- 
gagement of one or more projections or ribs 420 on the 
inner surface of cylindrical support section 408 (see Fig. , 

so 1 9) with corresponding openings or slots on the housing 
324. 

[0060] Referring again to Fig. 17, collet 402 is dis- 
posed within and engages an outer sleeve 422 such that 
sleeve 422 is rotationally immovable relative to the collet 
55 but is longitudinally movable relative to the collet with a 
limited range of motion. As shown more particularly in 
Fig. 20, sleeve 422 has an outer gripping surface includ- 
ing a gripping ring 424. Sleeve 422 has a distal portion 
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426 including an inwardly extending longitudinal rib 428 
which engages a longitudinal slot 430 on the outer sur- 
face of the collet cylindrical support section 408 (see Fig. 
1 9). As will be apparent, engagement of rib 428 and slot 
430 prevents rotational movement of the sleeve 422 rel- 
ative to the collet and vice versa. Sleeve 422 also has 
an inwardly projecting flange 432 at the sleeve midsec- 
tion. Flange 432 has an area 434 of minimum diameter 
which corresponds to and engages the outer diameter 
surface of collet fingers 408 between outwardly project- 
ing flanges 412, 416 (see Fig. 17). Flange 432 also has 
an inclined surface 436 projecting axially inward in the 
proximal direction. Inclined surface 436 substantially 
corresponds to and engages inclined surface 414 on 
collet fingers 410 (see Figs. 17 and 18). In order to limit 
the range of longitudinal motion of sleeve 422 relative 
to collet 402, proximal and distal limiting stops 438, 440 
are provided. Proximal limiting stop 438 engages the 
distal flat surface of the outwardly projecting midsection 
412 of one or more collet fingers 410, thereby limiting 
longitudinal motion of the sleeve in the proximal direc- 
tion. Distal limiting stop 440 abuts the proximal flat sur- 
face of collet cylindrical support section 408, thereby 
limiting the longitudinal motion of the sleeve in the distal 
direction. 

[0061] Between these two extreme positions, limited 
longitudinal motion of the sleeve in the distal direction 
from the position illustrated in Fig. 1 7 is permitted, such 
that inclined surfaces 41 4, 436 exert axially inward force 
on collet fingers 410. In this manner, collet fingers 410 
and, more particularly, the proximal ends of collet fingers 
410, may be flexed inwardly from their rest or memory 
position for reasons to be discussed hereinafter. 
[0062] The proximal section 442 of sleeve 422 has an 
inner diameter which is configured and dimensioned to 
accept and surround a corresponding outer tube projec- 
tion on the frame with unencumbered rotational motion 
between the sleeve and the frame. 
[0063] Referring again to Fig. 1 7, radial housing sup- 
port pins 444 extend through the cylindrical interior of 
housing 324 near the distal end thereof . Pins 444 extend 
through longitudinal slots 446 on clamping tube 327 
(see Fig. 21) and a similar slot in channel 329 (not 
shown). The proximal end of cartridge housing 334 is 
fixedly mounted to housing 324 by housing support pins 
444. At the distal end, cartridge housing 334 supports 
cartridge 337. Housing support pins 444 also affix the 
proximal end of an anvil leaf spring 448 to housing 324. 
The distal end of spring 448 supports anvil 336. As 
shown in Fig. 1 7, anvil spring 448 acts as a leaf spring 
to bias the anvil into the open position there shown. 
[0064] Preferably, at least one pair of corresponding 
anvil alignment guides, shown as alignment pin and slot 
450, 452, are provided on the anvil and cartridge. Align- 
ment guides 450, 452 ensure proper alignment of the 
anvil and cartridge tissue contacting surfaces so that 
staples ejected from the cartridge accurately engage 
corresponding staple forming grooves in the anvil. Also 



p re f errec j are one or more tissue stops 454 to ensure 
proper placement of the body tissue between the jaws 
without over-insertion of the tissue beyond the tissue 
contacting surfaces of the anvil and cartridge. 

s [0065] Clamp tube 327 surrounds the proximal por- 
tion of the anvil, anvil spring and cartridge housing in a 
manner similar to the first described embodiment, and 
moves longitudinally between the open position shown 
in Fig. 1 7 to a distal, closed position clamping the upper 

10 jaw closed against the lower jaw (see Figs. 15A and 
15B). In the latter position body tissue is clamped be- 
tween the anvil and cartridge in the manner illustrated 
in Fig. 13. 

[0066] As shown in Figs. 1 7 and 21 , clamp tube 327 

15 has a clamping portion 327A with an outer diameter sub- 
stantially the same as housing 324. At the proximal end 
of clamping portion 327A clamp tube 327 has a tapered 
section 327B which joins clamping portion 327Ato nar- 
row diameter shaft portion 327C. Clamping portion 

20 327A and shaft portion 327C are substantially cylindri- 
cal. Shaft portion 327C has an outer diameter smaller 
than the inner diameter of cylindrical housing 324, there- 
by permitting longitudinal movement of the clamping 
tube relative to the housing. As shown in Fig. 21 , shaft 

25 portion 327C includes longitudinal slots 446, 456. As 
previously described, housing support pins 444 extend 
through slots 446. It will be noted that slots 446 are con- 
figured to permit sufficient longitudinal movement of 
clamp tube 327 and channel 329 relative to housing 324 

30 to close the instrument jaws and fire the instrument. Pins 
444 isolate the anvil and cartridge housing assemblies 
relative to housing 324, and prevent longitudinal or ro- 
tational movement of the anvil or cartridge assemblies 
relative to the housing. Pins 444 also prevent rotational 

35 movement of the collar tube or channel relative to hous- 
ing 324. 

[0067] The proximal end of clamp tube 327 is con- 
nected to the distal end of clamp tube snap 404 (see 
Figs. 17 and 22). As shown in Fig. 22, clamp tube snap 

40 404 includes two distal legs 458 which extend into the 
proximal end of clamp tube 324. Outwardly-extending 
pins 460 isolate clamp tube 324 and clamp tube snap 
404 relative to one another. Clamp tube snap 404 further 
includes a substantially cylindrical midsection 462 and 

45 clamp snap fingers 464, It will further be appreciated that 
inward deflection of collet fingers 41 0 by distal move- 
ment of sleeve 422 also inwardly deflects clamp snap 
fingers 464 from their rest position shown in Fig. 17. 
[0068] Channel 329 is disposed within clamp tube 327 

50 and is longitudinally movable therein for imparting lon- 
gitudinal motion to cams 331 and knife 332. Referring 
to Figs. 17 and 23, the proximal end of channel 329 is 
fixed to the distal end of channel adaptor 406, such as 
by tabs 466 on channel adaptor 406 engaging corre- 

55 sponding slots on channel 329 (not shown). The shaft 
of channel adaptor 406 extends longitudinally through 
the center of clamp tube snap 404 and terminates with 
a female snap-in receptor defined by prongs 468. 



8 



15 



EP 0 399 701 B2 



16 



[0069] The preferred frame for this embodiment is 
shown in Figs. 24-31 . 

[0070] As shown in Figs. 24, 25 A and 25B, the frame 
and handle assembly in this embodiment is configured 
with a double handle. In this embodiment, inner handle 
470 controls the tissue clamping action of the instrument 
jaws, and outer handle 472 controls firing of the instru- 
ment. Frame 474, which may be molded and/or ma- 
chined in whole or in part, is substantially rectangular 
with a closed proximal end 478, a lower gripping surface 
480 and an upper, handle receiving surface 482. An 
opening 484 is provided to receive handles 470, 472 
mounted to hinge pin 486. Handles 470, 472 may be 
biased in the open position, illustrated in Fig. 24, as by 
spring loading. The distal portion of opening 484 is de- 
fined by an upwardly extending lip 488. The lower sur- 
face of the frame includes a protruding bulbous region 
490 distal to gripping surface 480. As explained in great- 
er detail below, bulbous region 490 defines an interior 
cavity 492 sufficient to permit arcuate travel of the han- 
dles. The distal end of frame 474 terminates at a sub- 
stantially flat surface having a distal opening 498 (see 
Fig. 25B). Preferably, frame 474 is cast and/or machined 
in two left and right halves fastened together by screws 
or rivets 496, 497, 499. Each frame half includes a distal 
inwardly projecting flange 500 and a longitudinal rib 502 
which define distal opening 498 (see Fig. 25B). Inwardly 
projecting flange 500, in conjunction with the exterior 
walls of frame 474 and interior walls 504, define a distal 
frame chamber 506 to receive and support the proximal 
end of an outer tube 494. 

[0071] Referring now to Figs. 24, 26A and 26B, inner 
handle 470 includes a gripping tab portion 506 at the 
proximal end of an inner handle arm 508 and a lever 
arm portion 510. A hinge pin aperture 512 is provided 
at the distal end of arm 508 to receive hinge pin 486, 
such that inner handle 470 rotates about hinge pin 486 
to obtain leveraging mechanical advantage at lever arm 
51 0. As shown in Fig. 26B, a distal end view of the inner 
handle, lever arm portion 51 0 is formed in a substantially 
U-shaped configuration with a pair of lever arm forks 
51 OA, 51 0B. Referring again to Fig. 26A, each leverag- 
ing fork includes an elongated slot 514 for receiving 
frame clamp tube pins 51 6 projecting from either side of 
a frame clamp tube 518 straddled by lever aim forks 
510A.510B. 

[0072] Frame clamp tube 51 8 is best described by ref- 
erence to Figs. 27A through 27E. Fig. 27A is a bottom 
view of frame clamp tube 51 8 showing clamp tube pins 
516 projecting outwardly to either side to engage slots 
51 4 on the inner handle lever arm portion. An elongated 
U-shaped slot 524 is provided for reasons explained lat- 
er. As shown in Figure 27B, a front side view of tube 
518, a spring retaining pin 522 is formed and protrudes 
outwardly from the frame clamp tube. As shown in Fig. 
27C, a side cross section view of the frame clamp tube, 
the distal end of frame clamp tube 518 includes a cir- 
cumferential recess 526 configured and dimensioned to 



receive clamp tube snap 564. Fig. 27D is a partial rear 
side view of the clamp tube showing the proximal end 
of the clamp tube. As there shown, the rear side of clamp 
tube 51 8 includes a leaf spring slot 520 and a leaf spring 
5 cam 521 . Fig. 27E is a partial rotated view of tube 51 8 
showing cam 521 . As shown, cam 521 is formed by 
bending a section of the tube wall to protrude outward 
from the circumference of the tube. Frame clamp tube 
518 is longitudinally movable from the proximal position 
shown in Fig. 24 to a distal position to close the instru- 
ment jaws. The distal end of a clamp tube spring 51 9 
engages spring retaining pin 522 and the proximal end 
of clamp tube spring 51 9 engages the screw mount 497. 
Thus, clamp tube spring 519 retains the frame clamp 
tube in the proximal position until force is exerted to 
move the tube to the distal position. As shown in Fig. 
24, the distal end of frame clamp tube 518 is disposed 
within outer tube 494. In the proximal clamp tube posi- 
tion there illustrated, the distal end of the frame clamp 
tube is substantially aligned with the distal end of the 
cylindrical barrel of outer tube 494. 
[0073] Referring now to Figs. 24 and 29, outer tube 
494 is substantially cylindrical and engages the distal 
opening in frame 474. The proximal, frame engaging 
portion of outer tube 494 includes an annular flange 534 
which, together a distal outer tube body section 536, de- 
fine an annular groove 537 for receiving inward flange 
500 at the distal end of frame 474. Longitudinal ribs 502 
on the frame (shown in phantom) engage the exterior 
outer tube surface to stabilize outer tube 494 relative to 
frame 474. Outer tube 494 is fixed relative to frame 474, 
as by compression fit and/or locking engagement of one 
or more corresponding sets of pins and holes, etc. Thus, 
outer tube 494 projects from the distal end of frame 474 
but is fixed relative to the frame. The projecting distal 
end of outer tube 494 is configured and dimensioned to 
engage collet 402 on the endoscopic portion of the in- 
strument (see Fig. 1 7). The outer diameter of body sec- 
tion 536 is configured and dimensioned to be inserted 
into sleeve 422, with collet fingers 410 simultaneously 
urged within outertube 494 by inwardly inclined rim 538. 
As shown in Fig. 29, body section 536 includes collet 
finger recesses 540 having slightly inclined distal walls 
542. Body section 536 further includes transition walls 
544 between the collet finger receiving portion and the 
cylindrical barrel section 546. Cylindrical barrel section 
546 has a uniform diameter from the proximal termina- 
tion point of inclined walls 544 to the proximal end of 
outer tube 494. As stated, cylindrical barrel section 546 
receives frame clamp tube 51 8 in concentric longitudinal 
sliding relation (see Fig. 24). The protruding distal por- 
tion of outer tube 494 also includes a small bump, pro- 
trusion ordetentpin501 for engaging one of detent slots 
503 on the inner surface of sleeve 522 (see Fig. 20), 
such that sleeve 522 may be rotated between distinct 
detent positions relative to outer tube 494. 
[0074] Outer handle 472 includes a proximal tab por- 
tion 548, a longitudinal arm portion 550, and a lever arm 
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portion 552 (see Figs. 24, 30A and 30B). The proximal 
end of longitudinal arm portion 552 terminates in tab 
548, and the distal end of arm portion 550 includes a 
hinge pin aperture 554 for receiving hinge pin 486 (see 
Fig. 24). 

[0075] As shown in Figs. 30A and 30B, outer handle 
arm 51 8 is of substantially U-shaped configuration such 
that inner handle arm 508 may be received within the 
open interior of longitudinal arm section 550. Outer han- 
dle lever arm portion 552 is conf igured and dimensioned 
to have an open interior section 556 which surrounds 
the inner handle lever arm portion and clamp tube as- 
sembly. Open interior section 556 permits unrestricted 
longitudinal movement of the frame clamp tube in re- 
sponse to inner handle 470 independent from the action 
of the outer handle. To obtain open interior section 556, 
outer handle lever arm portion 552 includes outwardly 
flared regions 558A, 558B, substantially parallel body 
walls 560A, 560B and a neck region 562 terminating at 
distal end portions 564. Referring to Fig. 30A, each dis- 
tal end portion 564 includes a sprocket wheel pin receiv- 
ing aperture 566. 

[0076] Referring again to Fig. 24, a sprocket wheel 
568 is mounted on sprocket wheel pin 566 and engages 
a chain 570. One end of chain 570 is fixed to frame 474, 
as by being secured to a pin mount 572. The other end 
of chain 570 is fixed to a chain engaging tab 574. Chain 
engaging tab 574 is attached as a downwardly extend- 
ing tab at the proximal end of a drive tube 576. Drive 
tube 576 is disposed within frame clamp tube 51 8 and 
slides freely relative thereto. As will be appreciated, 
when outer handle 472 is closed toward the upper frame 
surface 482 outer handle lever portion 552 is rotated in 
the distal direction. This motion causes sprocket wheel 
568 to follow an arcuate path, within the open bottom 
region 592 of the frame, drawing chain 570 and, conse- 
quently, drive tube 576 in the distal direction. It will be 
noted that elongated opening 524 on the bottom of 
frame clamp tube 51 8 accommodates chain 570 to en- 
sure free movement of the chain and frame clamp tube 
relative to each other. In addition, a drive tube spring 
577 engages frame screw mount 499 and a pin (not 
shown) within drive tube 576 to retain the drive tube in 
the proximal position shown until the instrument is fired. 
[0077] Briefly turning to Fig. 31 , a side view of drive 
tube 576, the distal end of drive tube 576 is provided 
with an axially mounted protruding stem 578 bearing a 
push plug 580. Push plug 580 has a chamfered distal 
tip and is configured and dimensioned to be received 
between the proximal fingers 468 on channel adaptor 
406 (see Fig. 17). As shown in the sectional portion of 
Fig. 31 , the rear wall of drive tube 576 is provided with 
a safety locking slot 579. 

[0078] Advantageously, a safety locking mechanism 
is provided in this embodiment to prevent accidental f ir- 
ing of the instrument. Referring to Figs, 28A and 28B, a 
leaf spring 528 is provided having a shank portion 529 
and a curved tip 530. Curved tip 530 includes curved tip 



shoulders 531 of equal width to shank portion 529 ex- 
tending approximately half the length of curved tip 530. 
Curved tip 530 further includes a central drive tube lock- 
ing tip 533 protruding the full length of curved tip 530. 
5 Referring again to Fig. 24, the central region 532 out- 
lined in phantom is a further partial sectional view look- 
ing beyond the far wall of drive tube 576. This relation- 
ship is better illustrated in Figs. 32A and 32B, which are 
top plan views showing the frame clamp tube 518 in 
10 proximal and distal positions, respectively, relative to 
leaf spring 528. Leaf spring 528 is mounted to frame 
474, as by screw mounting through screw hole 535 (see 
Fig 28B), with curved tip 530 extending and biased to- 
ward frame clamp tube 518 and drive tube 576. In the 
15 proximal positions of tubes 51 8, 576, drive tube locking 
pin 533 extends through slot 520 on the far side of frame 
clamp tube 518 (see Figs. 27D and 32A) and engages 
safety locking slot 579 on drive tube 576 (shown in phan- 
tom in Fig. 32A). Thus, in the proximal position, leaf 
20 spring 528 and locking pin 533 securely lock the drive 
tube in the proximal position and the instrument cannot 
be fired. However, leaf spring shoulder portions 531 do 
not extend into slot 520, but rather ride outside and to 
either side of slot 520. As frame clamp tube 518 moves 
25 from the proximal to the distal position, one of shoulder 
portions 531 rides onto leaf spring cam 521, thereby 
forcing leaf spring 528 away from tubes 518, 576 and 
disengaging locking pin 533 from safety locking slot 579 
(see Fig. 32B). The leaf spring remains disengaged from 
so the drive tube while the frame clamp tube is in the distal 
position, and returns to locking engagement with drive 
tube 576 whenever frame clamp tube 51 8 is returned to 
the proximal position. Advantageously, the force exert- 
ed by leaf spring 528 against cam 521 also tends to re- 
35 tain frame clamp tube 518 in the distal position, so that 
the instrument will remain in the clamping position in 
preparation for firing. In the position shown in Fig. 32B, 
frame clamping tube 51 8 is in the distal position to clamp 
the instrument jaws closed, but drive tube 576 remains 
40 in the proximal position. However, because safety lock- 
ing pin 533 is disengaged from slot 579 (shown in phan- 
tom), the outer handle may now be closed to move drive 
tube 576 distally to fire the instrument. 
[0079] In order to assemblethe frame and endoscopic 
45 portions of the instrument constructed in accordance 
with this embodiment, outer tube 494 is axially aligned 
with and inserted into sleeve 522 until collet fingers 510, 
and more specifically annular flanges 41 6 on the collet 
fingers, engage collet finger recesses 540. In addition, 
so as outer tube 494 is inserted into sleeve 522, (i) clamp 
tube snap 564 is inserted into frame clamp tube 51 8 and 
mates with corresponding recesses 526 of the frame 
clamp tube; and (ii) channel adaptor 406 is axially in- 
serted through the frame clamp tube until push plug 580 
55 is seated between channel adaptor fingers 468. 

[0080] It will be noted that, in this embodiment, endo- 
scopic portion 300 can be rotated relative to frame 301 
by exerting rotational force on sleeve 422. As stated, 
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detent pin 501 and detent slots 503 on the outer tube 
and sleeve, respectively, define distinct rotational posi- 
tions of the endoscope portion relative to the frame. As 
the endoscopic portion rotates, collet 402 rotates rela- 
tive to outer tube 494, clamp tube snap 564 rotates with- 
in frame clamp tube 51 8, and push plug 580 rotates with- 
in channel adaptor fingers 468. It will further be noted 
that in the starting position of the handles illustrated in 
Fig. 24, springs 51 9, 577 bias the frame clamp tube and 
drive tube into their proximal positions. The related me- 
chanical linkages also urge handles 470, 472 into the 
open positions illustrated. Drive tube locking pin 533 en- 
gages drive tube safety locking slot 579 to lock the drive 
tube in the proximal position and, hence, handle 572 in 
the open position, until the instrument jaws arc clamped 
closed. 

[0081] Tissue clamping is effected by closing inner 
handle 470 against upper frame surface 482. As inner 
handle 470 pivots about hinge pin 486, pins 516 travel 
in slots 514 to draw frame clamp tube 518 in the distal 
direction, overcoming the force of the frame clamp tube 
spring 51 9 to advance frame clamp tube 51 8 to its distal 
position. Because frame clamp tube 51 8 engages clamp 
tube snap 564, movement of frame clamp tube 518 im- 
parts longitudinal motion to clamp tube 327, thereby 
closing anvil 336 against the tissue engaging surface of 
cartridge 337. Moving the frame clamp tube to the distal 
position also causes leaf spring cam 521 on frame 
clamp tube 51 8 to engage and urge leaf spring 528 away 
from drive tube 576, thereby disengaging drive tube 
locking pin 533 from safety locking slot 579. 
[0082] Thereafter, the instrument may be fired by 
closing outer handle 472 against the inner handle and 
frame. During this motion, sprocket wheel 568, via chain 
570, overcomes the force of drive tube spring 577 and 
imparts distal longitudinal motion to drive tube 576 and, 
hence, to channel adaptor 406. Of course, distal longi- 
tudinal motion of channel adaptor 406 drives channel 
329, cams 331 and knife 332 to eject staples from the 
cartridge and form an incision between the rows of sta- 
ples placed. 

[0083] In this embodiment, endoscopic portion 300 
may be detached from frame and handle portion 301 by 
exerting distal force on sleeve 422. As previously stated, 
during such motion inclined surfaces 414, 436 cooper- 
ate to flex the collet fingers inward, thereby releasing 
the collet from outer tube 494. Collet fingers 41 0 in turn 
flex clamp tube snap 464 to disengage the clamp tube 
snap from the frame clamp tube. Finally, as sufficient 
withdrawing force is developed, the distally inclined sur- 
faces of channel adaptor fingers 468 cause the channel 
adaptor fingers 468 to release push plug 580, thereby 
permitting full disengagement of the endoscopic portion 
from the frame. Of course, the withdrawing force re- 
quired to release channel adaptor fingers 468 should be 
sufficiently great that opening outer handle 472 after fir- 
ing the instrument does not result in disengagement of 
the push plug from the channel adaptor. 
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[0084] Advantageously, the double- handle and safety 
locking pin arrangement of this embodiment prevents 
accidental firing of the instrument with the jaws in the 
open position. That is, because the outer firing handle 

5 is mounted over the clamping handle and cannot be 
closed without previously and independently closing the 
inner clamping handle, it is impossible to fire the instru- 
ment until the jaws are fully closed to clamp tissue. 
[0085] Further alternative embodiments are contem- 

10 plated in which all or part of the instrument would be 
disposable. Where the entire instrument constitutes a 
single use, disposable instrument, the endoscopic por- 
tion preferably would be integral with the frame and as 
much of the instrument as possible would be construct- 

'5 ed of plastic. In other contemplated embodiments the 
cartridge, knife and possibly the anvil might be dispos- 
able, atone or as a unit. It is also contemplated, for ex- 
ample, that a replaceable cartridge assembly could be 
provided which includes the knife and possibly the cam 

20 bars. 

[0086] It is also preferred in all embodiments to in- 
clude a sealing member within the housing in order to 
effect an internal seal within the housing. Of course, 
such a scaling member, not here illustrated, must permit 
25 longitudinal movement of the clamping and firing ele- 
ments. 

[0087] Suitable materials for use in constructing the 
instrument in accordance with the invention include 
stainless steel, titanium, aluminum and plastic. Where 

30 disposability of all or part of the instrument is desired, 
plastic is the material of choice for economic reasons. 
Plastic is also preferred, where possible, in order to min- 
imize the overall weight of the instrument. Of course, 
certain parts, such as the anvil, have performance re- 

35 quirements which dictate the material used. In the case 
of the anvil, the need for high strength and accurately 
shaped depressions to deform the staples typically re- 
quires use of a metal, such as stainless steel. Similarly, 
the knife requires a fine cutting edge and typically is also 

40 made from stainless steel. The staples used with the 
present invention may be non-absorbable plastic or 
metal or an absorbable synthetic material, such as a co- 
polymer of polyglycolic acid. 

[0088] In use, the endoscopic portion of the instru- 
45 ment is inserted into the body, preferably through an en- 
doscopic tube. It is further preferred that the endoscopic 
tube apparatus be capable of maintaining a sealed 
pneumoperitoneum, with the internal sealing member of 
the housing further maintaining this seal despite intro- 
50 duction of the instrument in accordance with the inven- 
tion into the endoscopic tube. As a practical matter, the 
jaws of the instrument are closed for insertion into the 
endoscopic tube, either by pinching the anvil and car- 
tridge prior to insertion or by closing the clamping mech- 
55 anism prior to insertion. 

[0089] After insertion into the endoscopic tube, the 
endoscopic portion may be rotated in order to appropri- 
ately orient the instrument at the stapling site. Rotation 
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of the endoscopic portion relative to the body may be 
attained by rotating the instrument, as a whole, by rotat- 
ing the endoscopic portion relative to the frame using 
finger wheel 123 (see Fig. 1) or sleeve 522 (see Fig. 17), 
or any combination thereof. 

[0090] Referring additionally now to Figs. 15A and 
15B, with the instruments properly oriented so that the 
tissue to be fastened 201 , 202 is disposed between the 
open jaws of the instrument, i.e., between the tissue 
contacting surfaces of anvil member 136, 336 and car- 
tridge 1 37, 337, the jaws are closed to clamp the tissue. 
In the first embodiment, the surgeon presses down on 
toggle lever 104, thereby sliding collar 127 distally, via 
collar shaft 1 25, collar pivot wheel 1 1 5, collar pivot hold- 
er 1 1 2, and collar moving pivot 1 1 1 . As collar 1 27 moves 
distally in the direction of arrow A from a first position 
where the camming edge 1 27B at the distal end of collar 
127 is proximal to hinge 136C (Fig. 15A), to a second 
position where the camming surface 127B is distal to 
the hinge 1 36C (Fig. 1 5B), the camming edge 1 27B con- 
tacts the upper surface of the anvil arms 136B, thereby 
forcing anvil member 136 to rotate in the direction of ar- 
row B until the fastener forming surface 136E is brought 
into close cooperative alignment with the cartridge as- 
sembly, i.e. , the slots 1 37A are aligned with staple form- 
ing depressions 136D. Fig. 15B illustrates the instru- 
ment with the jaws in a closed position. In the second 
embodiment described above, the same result is ob- 
tained by closing inner handle 470 to impart longitudinal 
'motion to frame clamping tube 518 and clamping tube 
337, thereby close anvil 336 against cartridge 337. It is 
contemplated that achieving proper instrument place- 
ment may require multiple attempts to clamp the tissue 
prior to f iring the instrument. 

[0091] After closing the instrument jaws, the instru- 
ment is ready to be fired. To fire the instrument in the 
first embodiment, the surgeon presses push button 1 1 7, 
whereby the knife 132 and cam bars 131 are driven lon- 
gitudinally through the cartridge via cam bar channel 
129, channel pivot 122, channel pin holder 121 , and fir- 
ing support shaft 117. As explained above, as the cam 
bars 131 are driven longitudinally through the cartridge, 
the staple drive members 1 39 push staples 1 38 through 
the body tissue against anvil 1 36, where the staples 1 38 
are crimped. In the second described embodiment, out- 
er handle 472 is closed to impart longitudinal motion to 
drive tube 576, channel 329, cams 331 and knife 332 to 
fire the staples and make an incision. 
[0092] Various sizes of the instrument are contem- 
plated, as well as various types of construction materi- 
als. In the first embodiment the elongated slot for allow- 
ing access to the thumbwheel may be placed alterna- 
tively in the left body portion or right body portion. 
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ers into body tissue for adjoining two hollow or- 
gans, and comprising: 

a) a frame (102); 
5 b) an endoscopic portion defining a longitudinal 

axis and extending distally from said frame, 
said endoscopic portion including: 

i) an elongate housing (1 34) having a distal 
10 member (134B) for mounting a cartridge 

assembly (137), said cartridge assembly 
(137) including a plurality of surgical fas- 
teners (138) slidably mounted therein, ar- 
ranged in a plurality of lines, and having a 
15 tissue-engaging surface; 

ii) an anvil member (1 36) having a proximal 
end (1 36C) and a fastener-forming surface 
(1 36D) , and a longitudinal centre groove 
(136F) to permit passage of a knife, said 

20 proximal end (1 36C) mounted to said elon- 

gate housing such that the anvil member is 
movable between an open position and a 
closed position wherein said fastener- 
forming surface has a plurality of fastener- 
25 forming depressions arranged in a plurality 

of lines and is in close co-operative align- 
ment with said tissue-engaging surface of 
said cartridge assembly; 
iii) means (127, 327) for moving said anvil 
3 o member between said open position and 

said closed position which, by distal move- 
ment, moves the anvil member to its closed 
position and clamps tissue between the an- 
vil member and the cartridge assembly; 
35 iv) independent means (129) for ejecting 

said surgical fasteners from said cartridge 
assembly after having clamped said tissue, 
whereby all of said plurality of fasteners en- 
gage said fastener-forming surface in one 
40 actuation of said ejecting means; and 

wherein 

v) the anvil member is pivotally mounted 
relative to the elongate housing proximally 
of its fastener-forming surface (136D); 

45 

and further wherein: 

said endoscopic portion (1 03) having a gripping 
ring (424) or thumb wheel (123) at its proximal 
so end for rotating the endoscopie portion around 

said longitudinal axis and relative to said frame 
(102). 

2. Surgical apparatus as claimed in claim 1 , wherein 
55 said means for moving said anvil member between 
said open position and said closed position further 
comprise: 



1 . Surgical apparatus (1 00) for driving surgical fasten- 
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a) a tubular collar (127) disposed around at 
least a portion of said elongate housing and 
said anvil member, said tubular collar having a 
distal camming edge and being movable be- 
tween a first position in which said camming s 
edge is located proximally to the proximal end 

of said anvil member, and a second position in 
which said camming edge is located distally to 
the proximal end of said anvil member, said tu- 
bular collar cooperating with said anvil member 10 
such that when the collar is moved from said 
first position to said second position, said anvil 
member is urged to said closed position; and 

b) means (125) for moving said collar between 
said first position and said second position. *5 

Surgical apparatus as claimed in claim 2, wherein 
said means for moving said collar between said first 
position and said secondposrtion comprises; 

20 

a) a collar plug (126) for mounting to the prox- 
imal end of said collar, said collar having at 
least one circumferential slot, said collar plug 
having at least one radial projection configured 
and dimensioned to engage said circumferen- 25 
tial slot; and 

b) means (125) for moving said collar plug lon- 
gitudinally relative to said elongate housing, 
thereby moving said collar between said first 
position and said second position. so 



frame and longitudinally aligned with said tubu- 
lar collar; 

b) means (115B, 125A) for transmitting longitu- 
dinal movement from said collar pivot wheel to 
said collar shaft; and 

c) means (112) for longitudinally moving said 
collar pivot wheel such that said collar is mov- 
able between said first position and said sec- 
ond position. 

6. Surgical apparatus as claimed in claim 5 wherein 
said means for longitudinally moving said collar piv- 
ot wheel further comprises a collar pivot holder 
(112) longitudinally slidably mounted within the in- 
terior of said frame, said collar pivot holder being 
substantially cylindrical and having a distal end en- 
gaging said collar pivot wheel, said collar pivot 
wheel being rotatable relative to said collar pivot 
holder but longitudinally fixed relative to said collar 
pivot holder also having a proximal end engaging a 
collar moving pivot (111) for longitudinally moving 
said collar pivot holder in response to manual pres- 
sure. 

7. Surgical stapling apparatus as claimed in claim 5 or 
6, wherein said collar pivot wheel has a central ap- 
erture extending axially therethrough for rotatably 
engaging a stud (1 1 4) longitudinally fixed to the dis- 
tal end of said collar pivot holder, said collar pivot 
wheel being longitudinally fixed relative to said stud. 



Surgical apparatus as claimed in claim 2 or 3, 
wherein said means for moving said collar between 
said first position and said second position compris- 
es: 35 

a) a collar shaft (125) extending longitudinal to 
said housing and having proximal and distal 
ends; 

b) means (115) for longitudinally moving said 40 
collar shaft relative to said housing; and 

c) means (126) for transmitting longitudinal 
movement from the distal end of said collar 
shaft to said collar such that said collar is mov- 
able between said first position and said sec- 45 
ond position. 

Surgical apparatus as claimed in claim 4, wherein 
said means for moving said collar between said first 
position and said second position further compris- so 
es: 

a) a substantially cylindrical collar pivot wheel 
(115) slidably mounted within said frame, said 
collar pivot wheel being configured and dimen- ss 
sioned to receive the proximal end of said collar 
shaft, said collar pivot sheel also being rotata- 
ble and longitudinally movable relative to said 



8. Surgical apparatus as claimed in any one of the pre- 
ceding claims, wherein the endoscopic portion is 
detach ably connected to said frame. 

9. Surgical apparatus as claimed in any one of the pre- 
ceding claims, wherein said means for moving said 
anvil member between said open and said closed 
positions further comprises a collar tube having a 
shaft portion (1 25) disposed within an longitudinally 
movable relative to said housing and a clamping 
portion (127) protruding from the distal end of said 
housing, said clamping portion surrounding a por- 
tion of said anvil member (1 26), said collar tube be- 
ing movable between a first position wherein said 
clamping portion is adjacent said housing and a 
second position wherein said clamping portion is 
distal to said housing and urges said anvil member 
into said closed position. 

1 0. Surgical apparatus as claimed in any one of the pre- 
ceding claims, wherein said anvil member is mov- 
ably mounted to said housing. 

1 1 . Surgical apparatus as claimed in claim 1 0, wherein 
the anvil member is mounted to the housing by a 
leaf spring. 
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1 2. Surgical apparatus according to any one of the pre- 
ceding claims, which includes said cartridge as- 
sembly and wherein said means (139) for ejecting 
said surgical fasteners further comprises at least 
one cam bar (129) for actuating pusher elements 
(1 39) within said cartridge assembly to drive said 
fasteners as said cam bar longitudinally traverses 
said cartridge assembly. 

13. Surgical apparatus as claimed in claim 12, wherein 
said cartridge assembly further includes a knife. 

14. Surgical apparatus as claimed in claim 13, wherein 
the knife (132) is mounted to said cam bar. 

15. Surgical apparatus as claimed in claims 12, 13 or 
14, wherein said cartridge assembly is removably 
mounted to said elongate housing. 

16. Surgical apparatus as claimed in claim 15, wherein 
said cartridge assembly, means for ejecting said 
surgical fasteners and knife are removable from 
said elongate housing for replacement as a unit. 

1 7. Surgical apparatus as claimed in any one of the pre- 
ceding claims, comprising a sleeve extending be- 
tween the frame (102) and the endoscopic portion 
(103) and mounted for rotation with the thum- 
bwheel. 

1 8. Surgical apparatus as claimed in any one of the pre- 
ceding claims and including a safety locking mech- 
anism to prevent premature actuation of the eject- 
ing means (139). 

19. Surgical apparatus as claimed in claim 18 wherein 
the safety locking mechanism comprises a locking 
pin (533) which is mounted to the frame (102) which 
engages with the ejecting means (576) and which 
is displaced out of said engagement by a movement 
of the camming means (1 27) to close the anvil mem- 
ber (136). 



PatentansprUche 

1 . Chirurgische Vorrichtung (1 00) zum Eintreiben chir- 
urgischer Befestigungselemente in Korpergewebe 
zum Verbinden zweier Hohlorgane, umfassend: 

a) einen Rahmen (102); 

b) einen endoskopischen Abschnitt, der eine 
Langsachse festlegt und sich von dem Rahmen 
in distaler Richtung erstreckt, wobei der endo- 
skopische Abschnitt folgendes aufweist: 

i) ein langliches Gehause (134), das zum 
Montieren einer Kartuschenanordnung 



(1 37) ein distales Element (1 34B) aufweist, 
wobei die Kartuschenanordnung (137) ei- 
ne Mehrzahl von chirurgischen Befesti- 
gungselementen (138), die verschiebbar 
s darin und in mehreren Reihen angeordnet 

sind, sowie eine Gewebeein griff sflache 
aufweist; 

ii) ein Ambossteil (1 36) mit einem proxima- 
len Ende (136C) und einer die Befesti- 

10 gungselemente formenden Flache (1 36D), 

und einer mittleren Langsnut (136F), die 
das Durchfuhren eines Messers ermog- 
licht, wobei das proximate Ende (136C) an 
dem langlichen Gehause angebracht ist, 

15 so dass das Ambossteil zwischen einer of- 

fenen und einer geschlossenen Position 
bewegbar ist, wobei die die Befestigungs- 
elemente formende Flache eine Mehrzahl 
von die Befestigungselemente formende 

20 Vertiefungen aufweist, die in einer Mehr- 

zahl von Reihen angeordnet sind, und sich 
in enger, zusammenwirkender Ausrich- 
tung mit der Gewebeeingriffsflache der 
Kartuschenanordnung befindet; 

25 jjj) ein Mrttel (127, 327) zum Bewegen des 

Ambossteils zwischen der offenen und der 
geschlossenen Position, die das Am- 
bossteil durch eine distale Bewegung in 
seine geschlossene Position bewegt und 

30 Gewebe zwischen dem Ambossteil und 

der Kartuschenanordnung klemmt; 
iv) ein unabhangiges Mittel (1 29) zum Aus- 
stoBen der chirurgischen Befestigungsele- 
mente aus der Kartuschenanordnung, 

35 nachdem es das Gewebe geklemmt hat, 

wodurch samtliche der Mehrzahl der Befe- 
stigungselemente bei einer Betatigung des 
AusstoBmittels mit der sie formenden Fla- 
che in Eingriff gelangen; und wobei 

40 v) das Ambossteil relativ zu dem langlichen 

Gehause und proximal zu seiner die Befe- 
stigungselemente formenden Flache 
(136D) drehbar montiert ist; und wobei der 
endoskopische Abschnitt (1 03) einen Griff- 

45 ring (424) oderein Zakkenrad (123) an sei- 

nem proximalen Ende zum Drehen des en- 
doskopischen Abschnittes um die Langs- 
achse und relativ zu dem Rahmen (1 02) 
aufweist. 

so 

2. Chirurgische Vorrichtung nach Anspruch 1, wobei 
die Einrichtung zum Bewegen des Ambossteils zwi- 
schen der offenen und der geschlossenen Position 
ferner umfasst: 

55 

a) einen rohrformigen Mantel (1 27), der um we- 
nigstens einen Abschnitt des langlichen Ge- 
hauses und des Ambossteils herum angeord- 
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net ist, wobei dieser rohrformige Mantel eine di- 
stale Nockenkante aufweist und zwischen ei- 
ner ersten Position, in der die Nockenkante na- 
he am proximalen Ende des Ambossteiles liegt, 
und einer zweiten Position bewegbar ist, in der 5 
die Nockenkante distal zum proximalen Ende 
des Ambossteiles liegt, wobei der rohrformige 
Mantel mit dem Ambossteil so zusammenwirkt, 
dass dann, wenn der Mantel von der ersten in 
die zweite Position bewegt wird, das Am- *o 
bossteil in die geschlossene Stellung gedrfickt 
wird; und 

b) eine Einrichtung (125) zum Bewegen des 
Mantels zwischen der ersten und der zweiten 
Position. '5 

3. Chirurgische Vorrichtung nach Anspruch 2, wobei 
die Einrichtung zum Bewegen des Mantels zwi- 
schen der ersten und zweiten Position feme r um- 
fasst: 20 

a) einen Mantelstecker (126), zum Montieren 
am proximalen Ende des Mantels, der seiner- 
seits mindestens einen Umfangsschlitz auf- 
weist, wobei der Mantelstecker mindestens ei- 25 
nen radialen Vorsprung aufweist, der derart an- 
geordnet und dimensioniert i st, dass er mit 
dem Umfangsschlitz in Ein griff treten kann; und 

b) eine Einrichtung (125) zum Bewegen des 
Mantelsteckers in Langs richtung relativ zu dem 30 
langlichen Gehause, wodurch der Mantel zwi- 
schen der ersten und der zweiten Position be- 
wegt wird. 

4. Chirurgische Vorrichtung nach Anspruch 2 oder 3, 35 
wobei die Einrichtung zum Bewegen des Mantels 
zwischen der ersten und der zweiten Position um- 
fasst: 

a) einen Mantelschaft (1 25), der sich langs zu 40 
dem Gehause erstreckt und ein proximales und 

ein distales End e aufweist; 

b) eine Einrichtung (115) zum Langsbewegen 
des Mantelschaftes relativ zu dem Gehause; 
und 45 

c) eine Einrichtung (126) zum Ubertragen der 
Langsbewegung von dem distalen Ende des 
Mantelschaftes auf den Mantel, so dass dieser 
zwischen der ersten und der zweiten Position 
bewegbar ist. so 

5. Chirurgische Vorrichtung nach Anspruch 4, wobei 
die Einrichtung zum Bewegen des Mantels zwi- 
schen der ersten und der zweiten Position ferner 
umfasst: 55 

a) ein im wesentlichen zylindrisches Man- 
teldrehrad (115), das innerhalb des Rahmens 
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verschiebbar angeordnet ist und das derart an- 
geordnet und dimensioniert ist, dass es das 
proximale Ende des Mantelschaftes aufneh- 
men kann, wobei das Manteldrehrad relativ 
zum Rahmen auch drehbar und langsbeweg- 
bar ist und in Langsrichtung mit dem rohrformi- 
gen Mantel ausgerichtet ist; 

b) eine Einrichtung (115B, 125A) zum Ubertra- 
gen der Langsbewegung des Manteldrehrades 
auf den Mantelschaft; und 

c) eine Einrichtung (112) zum Langsbewegen 
des Manteldrehrades derart, dass der Mantel 
zwischen der ersten und der zweiten Position 
bewegbar ist. 

6. Chirurgische Vorrichtung nach Anspruch 5, wobei 
die Einrichtung zum Langsbewegen des Man- 
teldrehrades ferner eine Manteldrehhalterung (11 2) 
aufweist, die innerhalb des Rahmens langsver- 
schiebbar angeordnet ist, und ein distales Ende 
aufweist, das mit dem Manteldrehrad in Eingriff 
steht, das seinerseits relativ zu der Manteldrehhal- 
terung drehbar, aber in Langsrichtung relativ zu der 
Manteldrehhalterung fixiert ist und auch ein proxi- 
males Ende aufweist, das mi t einem Mantelbewe- 
gungsgelenk (111) in Eingriff steht, um die Man- 
teldrehhalterung in Ansprechen auf einen manuel- „ 
len Druck in Langsrichtung zu bewegen. 

7. Chirurgische Vorrichtung nach Anspruch 5 oder 6, 
wobei das Manteldrehrad eine zentrale Offnung. 
aufwei st, die sich in Langsrichtung durch dieses er- 
streckt, um mit einem Zapfen (114) drehbar in Ein- 
griff zu stehen, der in Langsrichtung an dem dista- 
len Ende der Manteldrehhalterung fixiert ist, wobei 
das Manteldrehrad in Langsrichtung relativ zu dem 
Zapfen fixiert ist. 

8. Chirurgische Vorrichtung nach einem der vorste- 
henden Anspruch e, wobei der endoskopische Ab- 
schnitt abnehmbar mit dem Rahmen verbunden ist. 

9. Chirurgische Vorrichtung nach einem der vorste- 
henden Anspruche, wobei die Einrichtung zum Be- 
wegen de s Ambossteils zwischen der offenen und 
der geschlossenen Stellung ferner ein Mantelrohr 
mit einem Schaftabschnitt (1 25) aufweist, der inner- 
halb eines in Langsrichtung relativ zu dem Gehause 
verlaufenden Klemmabschnittes (127) angeordnet 
ist, der von dem di stalen Ende des Gehauses vor- 
steht und der einen Abschnrtt des Ambossteils 
(126) umgibt, wobei das Mantelrohr zwischen einer 
ersten Position, in der sich der Klemmabschnitt ne- 
ben dem Gehause befindet, und einer zweiten Po- 
sition bewegbar ist, in welcher der Klemmabschnitt 
sich distal zu dem Gehause befindet und das Am- 
bossteil in die geschlossene Position druckt. 
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10. Chirurgische Vorrichtung nach einem der vorste- 
henden Anspruche, wobei das Ambossteil beweg- 
bar an dem Gehause montiert ist. 

11. Chirurgische Vorrichtung nach Anspruch 10, wobei 
das Ambossteil an dem Gehause mit Hilfe einer 
Blattfeder befestigt ist. 

12. Chirurgische Vorrichtung nach einem der vorste- 
henden Anspruche, welche die Kartuschenanord- 
nung aufweist und wobei die Einrichtung (139) zum 
AusstoBen derchirurgischen Befestigungselemen- 
te ferner mindestens eine Nockenstange (1 29) zum 
Betatigen von StoBelementen (139) innerhalb der 
Kartuschenanordnung aufweist, urn die Befesti- 
gungselemente auszutreiben, wenn die Nok- 
kenstangedie Kartuschenanordnung i n Langsrich- 
tung durchquert. 

13. Chirurgische Vorrichtung nach Anspruch 12, wobei 
die Kartuschenanordnung ferner ein Messer auf- 
weist. 

14. Chirurgische Vorrichtung nach Anspruch 13, wobei 
das Messer (132) an der Nockenstange montiert ist. 
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15. Chirurgische Vorrichtung nach Anspruch 12, 13 
oder 14, wobei die Kartuschenanordnung entfern- 
bar an dem langlichen Gehause montiert ist. 

16. Chirurgische Vorrichtung nach Anspruch 15, wobei 
die Kartuschenanordnung, die Einrichtung zum 
AusstoBen derchirurgischen Befestigungselemen- 
te und das Messer als eine Einheit von dem langli- 
chen Gehause fur ei nen Austausch entfernbar sind . 

17. Chirurgische Vorrichtung nach einem der vorste- 
henden Anspruche, umfassend einen Mantel, der 
sich zwischen dem Rahmen (102) und dem endo- 
skopischen Abschnitt (103) erstreckt und fur eine 
Drehung mit dem Zackenrad befestigt ist. 

18. Chirurgische Vorrichtung nach einem der vorste- 
henden Anspruche, die einen Sicherheitsverriege- 
lungsmechanismus aufweist, urn eine vorzeitige 
Betatigung der AusstoBein richtung (1 39) zu verhin- 
dern. 

19. Chirurgische Vorrichtung nach Anspruch 18, wobei 
der Sicherheitsverriegelungsmechanismus einen 
Sicherungsstift (533) aufweist, der an dem Rahmen 
(102) befestigt ist und mit der AusstoBeinrichtung 
(576) in Eingriff steht und der durch eine Bewegung 
der Nockeneinrichtung (127) auBer Eingriff ver- 
schoben wird, urn das Ambossteil (136) zu schlie- 
Ben. 
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Appareil chirurgical (100) pour chasser des atta- 
ches chirurgicales dans du tissu corporel pour relier 
deux organes creux, et comprenant: 

a) un cadre (102); 

b) une portion endoscopique definissant un axe 
longitudinal et s'etendant distaiement dudit ca- 
dre, ladite portion endoscopique incluant: 

1) un boTtier allonge (134) ayant un ele- 
ment distal (134B) pour le montage d'un 
ensemble de cartouche (137), ledit ensem- 
ble de cartouche (137) incluant plusieurs 
attaches chirurgicales (138) mont6es de 
maniere coulissante dans celui-ci, agen- 
cees en une pluralite de rangees et ayant 
?> une surface de mise en prise avec le tissu; 

ii) un element d'enciume (136) ayant une 
extremite proximale (136C) et une surface 
de configuration des attaches (136D), et 
une rainure longitudinale centrale (136F) 
pour permettre le passage d'un couteau, 
ladite extremity proximale (136C) etant 
montee sur ledit boTtier allonge de facon 
que I'element d'enciume soit deplacable 
entre une position ouverte et une position 
fermee dans laquelle ladite surface de con- 
figuration des attaches presente une plu- 
ralite de creux de configuration des atta- 
ches agences dans une pluralite de ran- 
gees et se trouve dans un alignement de 
cooperation etroit avec ladite surface de 
mise en prise avec le tissu dudit ensemble 
de cartouche; 

iii) un moyen (127, 327) pour deplacer ledit 
element d'enciume entre ladite position 
ouverte et ladite position fermee, qui, par 
un mouvement distal, amene I'element 
d'enciume dans sa position fermee et serre 
le tissu entre I'element d'enciume et I'en- 
semble de cartouche; 

iv) un moyen independant (129) pour ejec- 
ter lesdites attaches chirurgicales dudit en- 
semble de cartouche, apres avoir serr6 le- 
dit tissu, par quoi toute ladite pluralite d'at- 
taches s'engage dans ladite surface de 
configurations des attaches par un action - 
nement dudit moyen d'ejection; et dans le- 
quel 

v) I'element d'enciume est monte de facon 
pivotante relativement au boTtier allonge a 
proximite de sa surface de configuration 
des attaches (136D); 

et en outre dans lequel: 
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ladite portion endoscopique (1 03) ayant un 
anneau de prise (424) ou disque manuel 
(123), a son extremite proximale pour f aire 
toumer la portion endoscopique autour du- 
dit axe longitudinal et relativement audit s 
cadre (102). 

Appareil chirurgical selon la revendication 1, dans 
lequel ledit moyen pour deplacer ledit element d'en- 
clume entre ladite position ouverte et ladite position 10 
fermee comprend en outre: 

a) un collier tubutaire (127) dispose au moins 
autour d'une partie dudit boitier allonge et dudit 
element d'enclume, (edit collier tubulaire ayant '5 
un bord de came distal et etant deplacable en- 
tre une premiere position dans laquelle ledit 
bord de came est positionn6 pres de I'extremite 
proximale dudit element d'enclume, eteune 
deuxieme position dans laquelle ledit bord de 20 
came est position ne distalement a I'extremite 
proximale dudit element d'enclume, ledit collier 
tubulaire cooperant avec (edit element d'enclu- 
me de facon que lorsque le collier est amene 

de ladite premiere position a ladite deuxieme 25 
position, ledit Element d'enclume soit sollicite 
vers ladite position fermee; et 

b) un moyen (125) pour deplacer ledit collier en- 
tre ladite premiere position et ladite deuxieme 
position. 30 



b) un moyen (1 1 5) pour deplacer longitudinale- 
ment ledit arbre de collier relativement audit 
boTtier; et 

c) un moyen (126) pourtransmettre un mouve- 
ment longitudinal de I'extremite distale dudit ar- 
bre de collier audit collier de facon que ledit col- 

, tier soit deplacable entre ladite premiere posi- 
tion et ladite deuxieme position. 

5. Appareil chirurgical selon la revendication 4, dans 
lequel ledit moyen pour deplacer ledit collier entre 
ladite premiere position et ladite deuxieme position 
comprend en outre: 

a) une roue pivotante de collier sensiblement 
cylindrique (115) montee de facon coulissante 
dans ledit cadre, ladite roue pivotante de collier 
6tant configuree et dimensionnee pour recevoir 
I'extremite proximale dudit arbre de collier, la- 
dite roue pivotante de collier pouvant egale- 
ment tourner et se deplacer longitudinalement 
relativement audit cadre et est alignee longitu- 
dinalement avec ledit collier tubulaire; 

b) un moyen (115B), (125A) pourtransmettre 
un mouvement longitudinal de ladite roue pivo- 
tante de collier audit arbre de collier, et 

c) un moyen (112) pour deplacer longitudinale- 
ment ladite roue pivotante de collier, de facon 
que ledit collier soit deplacable entre ladite pre- 
miere position et ladite deuxieme position. 



Appareil chirurgical selon la revendication 2, dans 
lequel ledit moyen pour deplacer ledit collier entre 
ladite premiere position et ladite deuxieme position 
comprend: 35 

a) un obturateur de collier (126) destine a §tre 
monte sur I'extremite proximale dudit collier, le- 
dit collier ayant au moins unefentecirconferen- 
tielle, ledit obturateur de collier ayant au moins 40 
une saillie radiale configuree et dimensionnee 
pour s'engager dans ladite fente circonferen- 
tielle; et 

b) un moyen (125) pour deplacer ledit obtura- 
teur de collier longitudinalement relativement 45 
audit boitier 

allonge en deptacant ainsi ledit collier entre 
ladite premiere position et ladite deuxieme position. 

50 

Appareil chirurgical selon la revendication 2 ou 3, 
dans lequel ledit moyen pour deplacer ledit collier 
entre ladite premiere position et ladite deuxieme po- 
sition comprend: 

55 

a) un arbre de collier (125) s'6tendant longitu- 
dinalement audit boitier et ayant des extremites 
proximate et distale ; 



6. Appareil chirurgical selon la revendication 5, dans 
lequel ledit moyen pour deplacer longitudinalement 
ladite roue pivotante de collier comprend en outre 
un element de maintien de pivot de collier (112) 
monte de facon coulissante longitudinalement a I'in- 
terieur dudit cadre, ledit element de maintien de pi- 
vot de collier etant sensiblement cylindrique et pos- 
s6dant une extremite distale venant en prise avec 
ladite roue pivotante de collier, ladite roue pivotante 
de collier pouvant toumer relativement audit ele- 
ment de maintien de pivot de collier mais est fixee 
longitudinalement relativement audit element de 
maintien de pivot de collier possedant egalement 
une extr6mit6 proximale venant en prise avec un 
pivot deplacant le collier (111) pour deplacer longi- 
tudinalement ledit element de maintien de pivot de 
collier en reponse a une pression manuelle. 

7. Appareil d'agrafage chirurgical selon la revendica- 
tion 5 ou 6, dans lequel ladite roue pivotante de col- 
lier possede une ouverture centrale s'etendant 
axialement a travers cel!e-ci pour une mise en prise 
rotative avec un boulon (114) fixe longitudinalement 
a I'extremite distale dudit element de maintien de 
pivot de collier, ladite roue pivotante de collier etant 
fixe longitudinalement relativement audit boulon. 



33 



EP 0 399 701 B2 



34 



10 



15 



8. Appareil chirurgical selon I'une des revendications 
precedentes, dans lequel la portion endoscopique 
est reliee amoviblement audit cadre. 

9 Appareil chirurgical selon Tune des revendications 
precedentes, dans lequel ledit moyen pour depla- 
cer ledit element d'enclume entre lesdites positions 
ouverte et fermee comprend en outre un tube de 
collier possedant une portion d'arbre (125) dispo- 
see a I'interieur et deplacable longitudinalement re- 
lativement audit boftier et une portion de serrage 
(127) faisant saillie de I'extremite distale dudit boi- 
tier, ladite portion de serrage entourant une portion 
dudit element d'enclume (126), ledit tube de collier 
etant deplagable entre une premiere position dans 
laquelle ladite portion de serrage est adjacente 
audit boTtier et une deuxieme position dans laquelle 
ladite portion de serrage est distale relativement 
audit boitier et sollicite ledit element d'enclume 
dans ladite position fermee. 

10 Appareil chirurgical selon Tune des revendications 
precedentes, dans lequel ledit element d'enclume 
est monte de facon mobile audit boTtier. 

11. Appareil chirurgical selon la revendication 10, dans 
lequel I'element d'enclume est monte sur te boitier 
par un ressort a lames. 

12. Appareil chirurgical selon I'une des revendications 
precedentes, qui comprend ledit ensemble de car- 
touche et dans lequel ledit moyen (1 39) pour ejecter 
lesdites attaches chirurgicales comprend en outre 
au moins une barre de came (129) pour actionner 
les elements poussoirs (139) a I'interieur dudit en- 
semble de cartouche pour entrainer lesdites atta- 
ches lorsque ladite barre de came traverse longitu- 
dinalement ledit ensemble de cartouche. 

13. Appareil chirurgical selon la revendication 1 2, dans 
lequel ledit ensemble de cartouche comprend en 
outre un couteau. 

14 Appareil chirurgical selon la revendication 13, dans 
lequel le couteau (132) est monte sur ladite barre 
de came. 



precedentes, comprenant un manchon s'etendant 
entre le cadre (102) et la portion endoscopique 
(103) et monte a rotation avec le disque manuel. 

18. Appareil chirurgical selon I'une des revendications 
precedentes et incluant un mecanisme de ver- 
rouillage de securite pour empecher un actionne- 
ment premature du moyen d'ejection (139). 

19. Appareil chirurgical selon la revendication 18, dans 
lequel le mecanisme de verrouillage de securite 
comprend un axe de verrouillage (533) qui est mon- 
te sur le cadre (102), qui est mis en prise avec le 
moyen Rejection (576) et qui est sorti de ladite prise 
par un mouvement du moyen de came (127) pour 
fermer I'element d'enclume (136). 
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15. Appareil chirurgical selon les revendications 12, 13 
ou 14, dans lequel ledit ensemble de cartouche est 
monte amoviblement sur ledit boitier allonge. 50 

16. Appareil chirurgical selon la revendication 15, dans 
lequel ledit ensemble de cartouche, le moyen pour 
ejecter lesdites attaches chirurgicales et le couteau 
peuvent etre retires dudit boTtier allonge en vue d'un 
remplacement, comme une unite. 

17. Appareil chirurgical selon I'une des revendications 
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FIG. 27C 
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FIG. 30A 
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FIG. 32B 
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